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DETAILED ACTION 

Status of Application 

1 . The claims 1 -34 are pending and presented for the examination. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed in this national stage application. 

Information Disclosure Statement (IDS) 

3. The information disclosure statements (IDS) were submitted on 02/27/2006 and 
06/02/2008. The submissions are in compliance with the provisions of 37 CFR 1 .97. 
Accordingly, the information disclosure statements are being considered by the 
examiner. Please refer to applicant's copy of the 1449 herewith. 

Claim Objections 

4. Claim 25 is objected to because of the following informalities: the claim 
references the "silica nanoparticles" of claim 22, on which claim 25 is dependent. 
However, claim 22 does not contain limitations regarding silica nanoparticles. The claim 
has been treated on merits as referring to an agent for decreasing the sintering 
temperature of the binding composition in general. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 1-8, 10, 15, and 32-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Doyle et al (EP 1 223 201) in view of Hayakawa et al (US 5421877). 

Regarding claim 1, Doyle et al teaches an ink for ink jet printing comprising a 
pigment, a fusible vitreous agent, and a carrier (see Abstract). The carrier is equivalent 
to the vehicle of instant claims. The fusible vitreous agent can be a glass powder frit 
(see paragraph 0038) and the pigment can be a ceramic oxide (see paragraphs 0007- 
0008). The frit and the ceramic particulate both have a particle size below 10 microns, 
and preferably below 5 microns (see paragraph 0009). The ink has a viscosity of 
between 10 and 25 centipoise, and because this ink is for ink jet printing, this would be 
the viscosity at jetting temperature (see paragraph 0020). Doyle teaches that the ink is 
fired at 700-1 300°C to fuse the pigment to the substrate (see paragraph 0038). 

While Doyle teaches that the particle size of the vitreous agent (frit) is less than 
10 microns, it does not specifically teach a sub-micron size. However, it would have 
been obvious to one of ordinary skill to modify Doyle in view of Hayakawa et al in order 
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to use these small particle sizes through routine optimization because Hayakawa 
teaches a coating composition comprising glass frit, ceramic pigment, and a vehicle 
wherein the glass frit and ceramic particles have submicron particle sizes (see claim 1 
and example 1). Small particle sizes are used in the Hayakawa compositions because 
they lead to desired color in the pigment (see column 3, lines 35-40). One would have 
been motivated to use routine optimization and experimentation of the Doyle particle 
size ranges to arrive at frit and pigment particle size ranges below 0.55 microns 
because Hayakawa specifically teaches that these particle sizes are useful in a similar 
type of ink composition. One would have expected reasonable success in using the low 
end of the Doyle ranges because both Hayakawa and Doyle teach similar types of ink 
compositions. Therefore, claim 1 is obvious and not patentably distinct over the prior art 
of record. 

Regarding claims 2-6, as discussed above, Hayakawa teaches that the metal 
oxide pigment particles can have sizes in the range of 0.1-1.5 microns and specifically 
0.52 microns (see example 1 ). Further, because Doyle teaches that the ink is meant to 
be fired at a temperature of 700-1 300°C, the ink would necessarily maintain its optical 
properties on exposure to temperatures in excess of 500°C. 

Regarding claim 7, Doyle teaches that the pigment powder is a colored metal 
oxide, but does not specifically teach the compounds used. However, Hayakawa 
teaches that CuO or Ti02 can be used as the pigment. 

Regarding claim 8, Doyle teaches that the carrier can be an organic solvent (see 
Table 1). 
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Regarding claim 10, Doyle teaches that the ink can be printed on a glass 
substrate (see column 4, lines 8-11). As discussed above, Doyle teaches that the 
fusible vitreous particles can be a glass frit with small particle sizes, and the 
modification in view of Hayakawa teaches that these sizes can be submicron. 

Regarding claims 15 and 32-33, Doyle teaches that the ink comprises a 
dispersant (see paragraph 0010). 

8. Claims 9, 16, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Doyle et al (EP 1 223 201 ) in view of Hayakawa et al (US 5421877) and Nyssen et 
al (US 6245138). 

Regarding claim 9, while both Doyle and Hayakawa teach that the vehicle 
(carrier) used is an organic solvent, neither teaches that the vehicle can be one of those 
recited in claim 9. However, the solvent recited in claim 9 were known in the art at the 
time the invention was filed, and it would have been obvious to one to substitute one of 
these solvents for those taught by Doyle and Hayakawa. 

Nyssen et al teaches a pigment preparation used in ink-jet printing wherein an 
organic solvent such as ethylene glycol monoalkyl or monomethyl ethers is included in 
the pigment composition (see column 9, lines 4-23). These organic solvents are used 
because they have high solubility in water, which is advantageous for water-based ink 
jet inks (see column 9, lines 1-4). This teaching shows that the organic solvents recited 
in claim 9 were known in the art to be advantageous in ink jet compositions. One of 
ordinary skill would have been motivated to use these solvents in the Doyle and 
Hayakawa compositions if one desired to prepare the compositions as a non-phase 
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change ink. One would have expected reasonable success in the modification because 
Doyle and Nyssen are both drawn to ink jet printing compositions. Therefore, claim 9 is 
obvious and not patentably distinct over the prior art of record. 

Regarding claim 16, Nyssen et al teaches that a wetting agent can be used in 
the composition (see column 10, lines 56-62). 

Regarding claim 22, while the Doyle and Hayakawa compositions do not contain 
aqueous vehicles, the Nyssen et al composition does. This shows that aqueous 
vehicles were useful in ink jet compositions, and thus claim 22 is obvious and not 
patentably distinct over the prior art of record. 

9. Claims 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Doyle et al (EP 1 223 201 ) in view of Hayakawa et al (US 5421877) and Kniajer et al 
(US 6346493). 

Regarding claims 11-14, the claims differ from Doyle in view of Hayakawa 
because the patents do not teach that the glass frit has a composition according to the 
claims. However, it would have been obvious to one of ordinary skill to modify Doyle in 
view of Kniajer et al because Kniajer teaches a lead-free glass frit composition. Kniajer 
teaches a glass frit composition comprising SiC>2, Bi 2 03, and B2O3. The ranges of the 
components encompass those of claims 12-14 such that one of ordinary skill could 
obtain many frit compositions from the teachings that meet the limitations of instant 
claims. 

One of ordinary skill would have been motivated to use the frit composition 
taught by Kniajer et al in place of those taught by Doyle and Hayakawa because the 
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Kniajer composition is lead-free, while the Doyle and Hayakawa compositions are not. 
Lead is known to be a seriously contaminant, and thus minimizing its use would be 
advantageous. One would have expected reasonable success in the modification 
because Doyle and Hayakawa call for a frit additive and Kniajer teaches a frit with good 
chemical resistance and weatherability properties. Therefore, claims 11-14 are obvious 
and not patentably distinct over the prior art of record. 

10. Claims 17-18 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Doyle et al (EP 1 223 201 ) in view of Hayakawa et al (US 5421877) and Aoki et al 
(US 5743946). 

Regarding claim 17, neither Doyle nor Hayakawa teaches that a binder is 
included in the compositions. However, the use of organic polymeric binders in ink 
compositions was well known in the art at the time the invention was filed. Aoki et al 
teaches an ink composition comprising a fusible inorganic component, an aqueous 
medium (vehicle), and an organic binder (see Abstract), said ink being coated on a 
substrate by baking. One of ordinary skill in the art would have been motivated to 
employ the binder taught by Aoki in the Doyle composition because Aoki teaches that 
the binder provides properties advantageous to the printing use of the ink (see column 
3, lines 17-26). One would have expected reasonable success in the modification 
because Doyle and Aoki are drawn to similar types of ink compositions. Therefore, 
claim 17 is obvious and not patentably distinct over the prior art of record. 

Regarding claims 18 and 34, Aoki teaches that the binder can be a polyacrylate 
(see column 4, lines 55-58). 
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11. Claims 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Doyle et al (EP 1 223 201) in view of Hayakawa et al (US 5421877) and Herrmann et al 
(US 6332943). 

Regarding claims 19-21, neither Doyle nor Hayakawa teaches that the ink is a 
UV-curable-type ink, and thus the inks do not comprising UV-curable agents or 
photoinitiators or sensitizers. However, UV-curable inks were well known in the art at 
the time the invention was filed, and thus it would have been obvious to modify Doyle to 
comprise these elements. 

Herrmann et al teaches a pigment preparation for ink jet printing comprising a 
pigment, an aqueous vehicle, and a dispersant (see claim 1). A UV-curable binder is 
used for affixing the print (see claim 4). The binder comprises a photoinitiator and a 
photo-polymerizable monomer (see column 8, lines 62-64 and column 17, lines 30-35). 
One of ordinary skill would have been motivated to use the UV-curable binder agent 
with the Doyle composition in order to cause the ink to be UV-curable. This would allow 
one to have fine control over the curing of the ink. One would have expected reasonable 
success in the modification because both Doyle and Herrmann are drawn to inks for ink 
jet printing. Therefore, claims 19-21 are obvious and not patentably distinct over the 
prior art of record. 

12. Claims 23-24 and 29-30 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Doyle et al (EP 1 223 201) in view of Hayakawa et al (US 5421877), 
Nyssen et al (US 6245138) and Morris et al (US 5269840). 
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Regarding claim 23, Doyle and Hayakawa teach that the fusible binding material 
is a glass frit, not a dispersion of silica nano-particles. However, the use of silica nano- 
particles in ink compositions was known in the art at the time the invention was filed. 
Morris et al teaches a colorant composition useful in inks that comprises metal oxide 
colorant and sol-derived grains (see claim 2). The sol-derived grains can be nano-sized 
silica (see claim 10). Using these nano-sized silica grains with an aqueous vehicle 
would entail using an aqueous dispersion of the silica nano-particles. One of ordinary 
skill would have been motivated to use the silica nano-particles with the oxide pigments 
taught by Hayakawa because Morris teaches that the silica nano-particles provide 
advantageous properties when used in ink applications (see column 2, lines 8-20). One 
would have expected reasonable success in the modification because Doyle teaches 
that a fusible binding material is used in the composition, and Morris teaches silica as a 
binding material, silica clearly being fusible. As such, claim 23 is obvious and not 
patentably distinct over the prior art of record. 

Regarding claims 24 and 29, Nyssen teaches that the ink composition can 
comprise several types of organic polymers that are water dispersible (see column 8, 
lines 36-39). 

Regarding claim 30, Nyssen teaches that acrylic emulsions can be added to the 
composition (see column 11, lines 41-44). 

13. Claims 25-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Doyle et al (EP 1 223 201) in view of Hayakawa et al (US 5421877), Nyssen et al (US 
6245138) and Woolf (US 5897694). 
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Regarding claim 25-28, Doyle does not teach the use of a water soluble agent 
for decreasing sintering temperature. However, it would have been obvious to modify 
Doyle in view of Woolf because Woolf teaches an ink jet ink comprising an oxide 
pigment, a vehicle, and boric acid as a chelating agent (see claim 17). One of ordinary 
skill would have been motivated to include the boric acid taught by Woolf in the Doyle 
composition because Woolf teaches that the boric acid assists in the adhesion of the ink 
to the substrate (see Abstract). While this is a different purpose for including the boric 
acid than that of instant application, this addition would function in the same matter in 
both ink compositions because they comprise the same elements. Therefore, the 
limitations of claims 25-28 are met by the modification in view of Woolf, and the claims 
are obvious and not patentably distinct over the prior art of record. 

14. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Doyle et 
al (EP 1 223 201) in view of Hayakawa et al (US 5421877), Morris et al (US 5269840), 
and Zhuetal (US 6251175). 

Regarding claim 31, the claim differs from Doyle, Hayakawa, and Morris as 
applied above because the applied prior art does not teach that the binder is a colloidal 
system. However, such binder systems were known in the art at the time the invention 
was filed for their use in ink jet compositions. Zhu et al teaches an ink jet composition 
comprising a solvent, a colorant, and a resin binder (see claim 1). The binder can be 
used as a colloidal system (see column 4, lines 14-21 ). Zhu further teaches that the ink 
vehicle can be aqueous (see column 1 , lines 46-52). One would have been motivated to 
use a colloidal organic polymer binder taught by Zhu in the composition taught by Doyle 
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because Zhu teaches that the binder serves to provide a rapid dry time, which would be 
advantageous to printing applications (see column 4, lines 10-13). One would have 
expected reasonable success in the modification because Doyle and Zhu are drawn to 
ink jet compositions. Therefore, claim 31 is obvious and not patentably distinct over the 
prior art of record. 

Conclusion 

15. No claim is allowed. 

16. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Noah S. Wiese whose telephone number is 571-270- 
3596. The examiner can normally be reached on Monday-Friday, 7:30am-5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jerry Lorengo can be reached on 571-272-1233. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Jerry A Lorengo/ 

Supervisory Patent Examiner, Art Unit 1793 

Noah Wiese 
June 30 th , 2008 
AU 1793 



